Development of a physiologically based pharmacokinetic/pharmacodynamic model to identify mechanisms contributing to entacapone low bioavailability.
Entacapone is an inhibitor of catechol-O-methyltransferase (COMT) and is being used to extend the therapeutic effect of levodopa in patients with advanced and fluctuating Parkinson's disease. Entacapone has low and variable oral bioavailability and the underlying mechanism(s) for this behavior have not been studied. To explain such behavior and to characterize the dynamic changes in the metabolism of entacapone, a physiologically based pharmacokinetic/pharmacodynamic (PBPK/PD) model was developed integrating in silico, in vitro and in vivo pharmacokinetic data. The model was developed and verified in healthy volunteers and subsequently expanded to predict the pharmacokinetic parameters of entacapone phosphate, a prodrug of entacapone, and to assess the impact of hepatic impairment on the pharmacokinetics of entacapone. Low and inter-individual variability in bioavailability could be attributed to the extensive first-pass metabolism by UGTs in the liver and, to a lesser extent, the small intestine. The predictive performance of this model was acceptable with predicted Cmax , AUC and PD parameters lying within 20% of the observed data. The model indicates that the low bioavailability could be attributed to the extensive first-pass effect of entacapone.